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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high speed operation by improving the 
numerical aperture of a micronized area sensor and reducing the shading of an 
output signal. 

SOLUTION: A drain contact 10 and a well contact 11 are made common in the 
same active region. This constitution can be realized by forming an N+ layer as a 
drain and a P+ layer for contact with a well to be overlapped pertially. Since 
potentials of the drain and the well can be taken together in the same region, the 
number of wirings and contacts is reduced as compared with the conventional 
structure. Consequently, picture element can be micronized. The numerical 
aperture can be increased when the size of picture element is identical to the 
conventional one, so that sensitivity is improved. Since a well contact can be 
formed in a picture element region, the shading of an output signal can be 
reduced by restraining fluctuation of a well potential. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a solid state camera which has the photoelectric conversion region 
which formed the 1st impurity diffusion region of the 1st conductivity type and an 
opposite conductivity type into a semiconductor substrate of the 1st conductivity 
type, and was arranged by two dimensions in an amplification type photoelectric 
conversion element and an electric charge amplifier in said 1st impurity diffusion 



region, A solid state camera forming a means to take potential of said 1st 
impurity diffusion region, in said photoelectric conversion region, and supplying 
potential of said 1st impurity diffusion region, and power supply potential to said 
electric charge amplifier from the same low resistance wiring. 
[Claim 2]A solid state camera characterized by said electric charge amplifier 
being a MOS transistor in claim 1. 

[Claim 3]A solid state camera, wherein said MOS transistor performs reversal 
amplification in claim 2. 

[Claim 4]A solid state camera performing electric charge reversal amplification 
with combination with said MOS transistor which provides a MOS transistor for 
loads in claim 3 for every appearance mosquito line of an optoelectric transducer 
arranged by said two dimensions, and performs said reversal amplification in 
said optoelectric transducer. 

[Claim 5]A solid state camera contacting the 2nd quantity impurity diffused layer 
of the 1st conductivity type that is a drain of a MOS transistor which performs 
said reversal amplification, and the 3rd impurity diffused layer of the 2nd 
conductivity type for taking potential of said 1st impurity diffused layer to the 
same active region, and forming them in claim 4. 

[Claim 6]A solid state camera, wherein said low resistance wiring uses aluminum 
as the main ingredients in claim 1. 



[Claim 7]A solid state camera, wherein a field which gives potential to said 1st 
impurity diffused layer gives potential per two or more photo-diodes in claim 1. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention relates to the 
amplification type solid state image sensor which used the MOS transistor for 



the element for electric charge amplification. 
[0002] 

[Description of the Prior Art]Conventionally, the solid state camera (it is 
henceforth called a CMOS sensor) manufactured by a CMOS technology is 
known as a solid state camera which realizes high efficiency, various functions, 
and low power consumption. It is characterized by providing the MOS transistor 
for photoelectrical load amplification in the pixel, and these solid state cameras 
being able to perform electric charge amplification read-out by un-destroying. 
[0003] Drawing 9 is a block diagram of the conventional CMOS sensor. 101, a 
transmission MOS gate and 103, a select MOS transistor and 105 are vertical 
output lines a reset MOS transistor and 104, and, as for PN photo-diode and 102, 
the pixel is formed of these elements, as for the amplification MOS transistor of a 
source follower, and 106. Each vertical output line is connected to the constant 
current source of 107, and the output of the source follower A noise signal 
read-out system, It is divided into the read-out system adding a lightwave signal 
and a noise signal, and is connected to storage capacitance Ctn1 12 via S signal 
transfer switch 1 1 1 storage capacitance Cts1 13 via N signal transfer switch 110, 
respectively. The two above-mentioned lines are connected to the differential 
amplifying circuit 115 via the horizontal transfer switch 1 14, respectively. 
[0004]The MOS transistor of the usual simple substance is formed in a P type 



well or an N type well, and the contact region for making the potential of the well 
fix adjoins a MOS transistor, and it is arranged. 

[0005]However, the CMOS sensor shown in drawing 9 is formed in the outside 
of the picture element region for improvement in a numerical aperture, without 
providing a contact region in a picture element region. Since well potential will 
become is hard to be fixed in near a picture element region center in a CMOS 
sensor (for example, VGA standard correspondence) grade with few pixel 
numbers if it becomes a photoelectric conversion device (for example, HD 
standard correspondence) with many pixel numbers although this does not have 
a problem, The output signal had a fault which long period heterogeneity 
(shading) generates. This is generated because the threshold voltage of a MOS 
transistor changes because the potential of a well changes. If driving speed 
becomes quick also with a CMOS sensor with few pixel numbers, in order for 
shading to occur, it had also become the hindrance of the high speed drive. 
[0006] Drawing 10 is a top view of the solid state camera which reduced this 
shading. The P + high concentration diffusion layer of P type as a P type well in 
which PN photo-diode and 802 are the same as for 801, Well power supply 
wiring and 806 are power supply wiring the picture element region for which 803 
was arranged by well contact and the pixel was arranged in the shape of two 
dimensions 804, and 805, 805 is. connected to GND and 806 are connected to 



Vdd. Thus, shading of a signal is reduced by forming well contact for every pixel 
and suppressing the potential fluctuation of a well. This art becomes effective in 
the solid state camera of the above pixel size (for example, not less than 5 
micrometers) to some extent. 
[0007] 

[Problem(s) to be Solved by the lnvention]However, in the solid state camera 
shown in drawing 10 , if pixel size becomes small, it will become difficult to 
provide in a pixel the field which takes contact, and its wiring. For example, when 
a pixel (3.0 micrometers x 3.0 micrometers) is arranged by the CMOS process of 
a 0.35-micrometer rule, a layout width of 2.1 micrometers will be needed only in 
a wiring area, and an opening region will almost be lost. 

[0008]Then, this invention makes it the technical problem to raise the numerical 
aperture of the area sensor by which minuteness making was carried out. 
[0009]This invention makes it the technical problem to reduce shading of the 
output signal of a multi pixel area sensor. 

[0010]This invention makes it the technical problem to provide the multi pixel 

area sensor in which a high speed drive is possible. 

[0011] 

[Means for Solving the Problem]This invention for solving the above-mentioned 
technical problem forms the 1st impurity diffusion region of the 1st conductivity 



type and an opposite conductivity type into a semiconductor substrate of the 1st 
conductivity type, In a solid state camera which has the photoelectric conversion 
region arranged by two dimensions in an amplification type photoelectric 
conversion element and an electric charge amplifier in said 1st impurity.diffusion 
region, He forms a means to take potential of said 1st impurity diffusion region, 
in said photoelectric conversion region, and is trying to supply potential of said 
1st impurity diffusion region, and power supply potential to said electric charge 
amplifier from the same low resistance wiring. 
[0012] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is 
described with reference to drawings. 

[0013](A 1st embodiment) Drawing 1 is a rough circuitry figure of the solid state 
camera of this invention. 

[0014] Drawing 2 is a flat-surface layout pattern of a picture element part. 
[0015] Drawing 3 is a sectional view of the X-X' portion in drawing 2 . 
[0016]Hereafter, the solid state camera of this embodiment is explained with 
reference to drawing 1 , drawing 2 , and drawing 3 . 

[001 7]A P + NP photo-diode for 1 to perform photoelectric conversion in drawing 1 
and drawing 2 , The transmission MOS switch for transmitting the electric charge 
which generated 2 in the floating diffusion part (FD part), and generated 3 with 



the photo-diode to an FD part, A select MOS transistor for an amplification MOS 
transistor for 4 to perform reversal amplification and 5 to read the electric charge 
by which reversal amplification was carried out to a vertical output line, and 6 are 
the reset MOS switches for resetting an FD part, and form the one photoelectric 
conversion pixel 7 by 1, 2, 3, 4, 5, and 6. 

[0018]The pixel 7 is arranged in the shape of two dimensions, and is connected 
to the vertical output line 8 via the select MOS transistor 5 for every sequence. 9 
is a MOS transistor for loads, and when phiL is set to high level (Vdd level), it 
performs reversal amplifying operation in combination with the amplification 
MOS transistor of 4. 

[00 19] 10 is a drain area of MOS transistor 4, 1 1 is a contact region of the well 
potential of a pixel, and potential is supplied with the power source wire (GND 
wiring) 12, respectively. 

[0020]A transmission MOS switch for 13 and 14 to transmit a signal to storage 
capacitance Cts and Ctn, and 15 and 16 are the horizontal transfer MOS 
switches for transmitting a signal to a differential amplifying circuit. 
[0021]Since the P + layer with high concentration is formed in a sensor surface in 
the device structure of this embodiment, the dark current generated in a sensor 
surface is small. It is high sensitivity in order to perform full transmission for the 
photoelectrical load by which it was generated with the photo-diode to a floating 



diffusion part. 

[0022]ln the solid state camera using the conventional sauce follow mill wrapper 
105. Since the power supply of the sauce follow mill wrapper 105 differed from 
the potential of a well, needed to provide independently the wiring (Vdd wiring) 
for giving potential to the drain of a MOS transistor, and the wiring (GND wiring) 
for giving potential to a well, but. In this invention, since inverting amplifier is 
used, potential of the drain 10 and potential of a well can be made into same 
electric potential (GND). Therefore, the potential of a drain and a well can be 
taken from common GND wiring. 

[0023]As shown in drawing 3 , drain contact and well contact are communalized 
in the same active region (active region). This can realize a part of N + layer 
which is a drain, and P + layer for taking contact to a well by forming in piles. 
Therefore, since the potential of a drain and a well can be taken together by the 
same ****, as compared with structure, a wiring number and the number of 
contacts are reduced conventionally. Therefore, minuteness making of the pixel 
can be carried out. Since a numerical aperture can be enlarged if it is the same 
pixel size as the former, sensitivity improves. Simultaneously, since well contact 
can be formed in a picture element region, shading of an output signal is also 
reduced by suppressing change of well potential. For example, well contact may 
be made to extend in a column direction. In this case, well potential is given per 



some or all of the pixels contained in a column direction, i.e., two or more 
photo-diodes. 

[0024]ln this embodiment, although the MOS transistor in a pixel was explained 
as an NMOS transistor, this may all be PMOS composition. In this case, Vdd and 
GND become reverse with a natural thing. 

[0025](A 2nd embodiment) Drawing 4 is a top view of the solid state camera of a 
2nd embodiment. In a 1st embodiment, one MOS transistor for reversal 
amplification was provided for every photo-diode. However, in drawing 4 which 
has provided one MOS transistor for reversal amplification to two photo-diodes 
in this embodiment, 10 is a drain area which is a power supply of inverting 
amplifier, and 11 is a contact region for taking the potential of a well, and is 
provided in the same active region like a 1st embodiment. 
[0026]ln a 2nd embodiment, since there are few element numbers for forming a 
pixel as compared with a 1st embodiment since it has the structure of taking well 
potential every 2 pixels, the further minuteness making becomes possible. 
[0027]lt may not remain for communalizing two photo-diodes, but three or more 
may be communalized. 

(A 3rd embodiment) Drawing 5 is a block diagram of the solid state camera of a 
3rd embodiment. In the 1st embodiment and 2nd embodiment, the transfer gate 
is established in the question of a photo-diode and an FD part. However, in a 3rd 



embodiment, there is no transfer gate and the potential of a photo-diode is 
directly linked with the gate of inverting amplifier. If it does in this way, since a 
transfer gate becomes unnecessary, the further minuteness making will become 
possible, but since it becomes difficult to hold the dark voltage of a signal, the 
noise rejection method becomes complicated. However, also in this embodiment, 
it is possible to suppress generating of shading by having communalized the 
potential of the drain which is a power supply section of inverting amplifier MOS, 
and a well. 

[0028]Especially, by a 3rd embodiment, since a photo-diode does not need to be 
a full transmission type, it may be made mere PN photo-diode. Therefore, the 
number of manufacture masks is reduced and a manufacturing process number 
is reduced. 

[0029](A 4th embodiment) Drawing 6 is a block diagram of the solid state 
camera of a 4th embodiment. A select MOS transistor is not needed in this 
embodiment. In this form, when a pixel is not chosen, a photoelectric conversion 
signal is read like the case where a select MOS transistor exists, by giving 
intermediate potential to floating diffusion, before setting an FD part as GND and 
reading it. In this embodiment, since a select MOS transistor becomes 
unnecessary, the minuteness making of the further pixel becomes possible. 
[0030](A 5th embodiment) Drawing 7 is a top view of the solid state camera 



which gave that of a 5th embodiment. Also in this embodiment, GND wiring 11 
which communalized the power supply wiring of reversal MOS amplifier and well 
wiring is used like a 3rd embodiment from a 1st embodiment. And the drain area 
10 and GND wiring 11 of the reversal amplification MOS transistor 4 are 
connected, and it is connected with a well contact field with about one 
photo-diode. Thus, potential is taken in the separate active region. Also in this 
embodiment, it becomes possible from a 1st embodiment to make shading small 
by taking well potential in a picture element region like a 3rd embodiment. Since 
a well contact field and a drain area are provided by the minimum design rule, it 
becomes effective to make drain areas into the minimum size. 
[0031] 

[Effect of the lnvention]According to this invention explained above, in the solid 
state camera which used inverting amplifier for the electric charge amplifier, the 
detailed solid state camera which suppressed shading of the output signal 
became possible by supplying the power supply of MOS type inverting amplifier, 
and the potential of a well from the same low resistance wiring. Thereby, in the 
video camera, digital camera, and surveillance camera using this solid state 
camera, the improvement in image quality, a miniaturization, and low 
cost-ization are realizable. Especially a high speed drive becomes realizable 
[ the solid state camera of multi pixels, such as required HDTV, ]. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the solid state camera of a 1st embodiment of 
this invention 

[Drawing 2] The top view for 1 pixel of the solid state camera of a 1st 
embodiment of this invention 



[Drawing 3] The 1 -pixel X-X' sectional view of the solid state camera of a 1st 
embodiment of this invention 

[Drawing 4] The block diagram of the solid state camera of a 2nd embodiment of 
this invention 

[Drawing 5] The block diagram of the solid state camera of a 3rd embodiment of 
this invention 

[Drawing 6] The block diagram of the solid state camera of a 4th embodiment of 
this invention 

[Drawing 7] The top view for 1 pixel of the solid state camera of a 5th 
embodiment of this invention 

[Drawing 8] The 1 -pixel X-X' sectional view of the solid state camera of a 5th 
embodiment of this invention 

[Drawing 9] The block diagram of the conventional solid state camera 
[Drawing 10] The top view of the picture element region where the pixel in the 
conventional solid state camera was arranged in the shape of two dimensions 
[Description of Notations] . 
1, 101, and 901 Photo-diode 

2 Floating diffusion part 

3 and 102 Transmission MOS gate 
4, 105 amplification MOS transistors 



5 and 104 Selection MOS switch 

6 and 103 Reset 1 MOS switch 

7 Pixel 

8 and 106 Vertical output line 

9 Load MOS transistors 

10 Drain area 

1 1 and 903 Well contact field 
12, 905 GND wiring 

13 and 14 Signal transmission MOS switch 
14, 16, and 114 Horizontal transfer MOS switch 
17 Reset MOS switch 
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